DNA repair in the endogenous and episomal amplified c-myc oncogene loci in human tumor cells.
We have studied the repair of u.v.-induced cyclobutane pyrimidine dimers (CPDs) in amplified c-myc oncogene loci in human colon cancer cells to better understand the relationship between chromatin structure, transcription and DNA repair. To assess the variation in DNA repair in the same gene whether located in a chromosomal site or in a extra-chromosomal site, we have quantitated the efficiency of excision repair after u.v. exposure in the endogenous and episomal c-myc genes isolated from COLO320HSR and DM cells. In the HSR cells, c-myc is localized in a homogeneously staining region (HSR), and in the DM cells, the gene is localized in double minute chromosomes (DM). Our results indicate that the repair is less efficient in c-myc amplicons organized as double minute chromosomes than in the endogenous c-myc amplicons. The episomal gene is not repaired with the same efficiency as when it is intrachromosomal. This may reflect differences in chromatin structure. An advantage of this biological system is that the cells possess two different alleles of the c-myc gene, one that is active and another which is inactive. We have studied the relationship between DNA repair and transcriptional activity in the c-myc locus by measuring the efficiency of excision repair after u.v. exposure in the normal and rearranged alleles of the c-myc gene. Surprisingly, the c-myc gene is repaired with similar efficiency in the highly transcribed allele as in the poorly expressed allele. However, u.v. damage is selectively removed from the transcribed strand of the active c-myc allele, but DNA repair is not strand specific in the non-expressed c-myc allele.